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© A three dimensional packaging architecture for 
ultimate high performance computers and methods 
for fabricating thereof are described. The package 
allows very dense packaging of multiple integrated 
circuit chips for minimum communication distances 
and maximum clock speeds of the computer. The 
packaging structure is formed from a plurality of 
subassemblies. Each subassembly is formed from a 
substrate (8) which has on at least one side thereof 
at least one integrated circuit device (14, 16). Be- 
tween adjacent, subassemblies there is disposed a 
second substrate (18). There are electrical intercon- 
nection means (29) to electrically interconnect con- 
tact locations on the subassembly to contact loca- 
tions on the second substrate. The electrical inter- 
connection means can be solder mounds, wire 
bonds and the like. The first substrate provides 
electrical signal intercommunication between the 
electronic devices and each subassembly. The sec- 
ond substrate provides ground and power distribu- 
tion to the plurality of subassemblies. Optionally, the 
outer surfaces of the structure that can be disposed 
a cube of memory chips. 



FIG. 1 




54 l 4 



BNSDOCID <EP 0622B47A2J > 



Rank Xerox (UK) Business Services 

13.10/3-09/3.3.^1 



1 EP 0 

FIELD OF THE INVENTION 

The present invention relates to a package and 
architecture which allows very dense packaging of 
multiple integrated circuit chips for minimum com- 
munication distances and maximum clock speeds. 

BACKGROUND OF THE INVENTION 

To reduce the cost and increase the perfor- 
mance or electronic computers, it is desirable to 
place as many electronic circuits in as small a 
region as possible in order to reduce the distance 
over which electrical signals must travel from one 
circuit to another. This can be achieved by fabricat- 
ing, on a given area of a semiconductor chip, as 
many electronic circuits as feasible within a given 
fabrication technology. These dense chips are gen- 
erally disposed on the surface of a substrate in a 
side by side arrangement with space left there- 
between to provide regions for electrical conduc- 
tors for electrical interconnection of the chips. The 
chip contact locations can be electrically intercon- 
nected to substrate contact locations by means of 
wires bonded in between the chip contact location 
and substrate contact locations. Alternatively, a 
TAB tape (which is a flexible dielectric layer having 
a plurality of conductors disposed thereon) can be 
used for this electrical interconnection. Alternative- 
ly, the semiconductor chips may be mounted in a 
flip-chip configuration wherein an array of contact 
locations on the semiconductor chip is aligned with 
and electrically interconnected to an array of con- 
tact locations on a substrate by means of solder 
mounds disposed between corresponding chips 
and substrate contact locations. This side by side 
arrangement of electronic devices is not the most 
dense configuration which can be achieved. 

in the microelectronics industry, integrated cir- 
cuits, such as semiconductor chips, are mounted 
onto packaging substrates to form modules. In high 
performance computer applications, the modules 
contain a plurality of integrated circuits. A plurality 
of modules are mounted onto a second level of 
packages such as a printed circuit board or card. 
The cards are inserted into a frame to form a 
computer. 

For nearly all conventional interconnection 
package, except for double sided cards, signals 
from one chip on the package travel in a two 
dimensional wiring net to the edge of the package, 
then travel across the card or board or even travel 
along cables before they reach the next package 
which contain the destination integrated circuit 
chip. Therefore, signals must travel off of one mod- 
ule onto wiring on a board or onto wiring on a 
cable to a second module and from a second 
module to the destination integrated circuit chip in 
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the second module. This results in a long package 
time delay and increases the demands on wireabil- 
ity of the two dimensional wiring arrays. 

As the performance requirements of a main- 
5 frame computer continue to increase, the signal 
propagation time for communications from module 
to module, chip to chip and even device to device 
become critical. The current solution to this prob- 
lem is to place the chips as close together as 
w possible on a planar substrate and combine as 
many circuits as possible onto the substrate using 
insulators having dielectric constants as low as 
possible between wiring layers. 

However, it is becoming apparent that such 
is solutions will not allow future generation machines 
to reach the desired performance levels. One of the 
most significant factors is the time required for a 
signal to cross the length of a module. Three 
dimensional packaging structures will overcome the 
20 problem of the signal propagation distances in the 
planar packages, but the difficulty has been finding 
a suitable way to interconnect the devices in such 
a structure. 

An improvement in chip interconnection propa- 
25 gation time and an increase in real chip packaging 
density can be achieved if three dimensional wiring 
between closely spaced planes of chips can be 
achieved. 

30 SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide an improved packaging structure wherein the 
integrated circuit devices are packaged in a three 

35 dimensional structure. 

It is another object of the present invention to 
provide such an improved packaging structure with 
both horizontal electrical interconnections and verti- 
cal electrical interconnections. 

40 It is a further object of the present invention to 

provide an improved packaging structure which is 
composed of a plurality of subassemblies each of 
which are separately testable and electrically inter- 
connected by vertical electrical interconnections. 

45 It is yet another object of the present invention 

to provide an improved packaging structure for 
providing electrical interconnection to high I/O 
count chips and providing a means for dissipating 
heat generated in the chips. 

50 A broad aspect of the present invention is an 

integrated circuit packaging structure formed from 
a plurality of subassemblies. Each subassembly 
has a first substrate having a first side and a 
second side. There is at least one electronic device 

55 disposed on the first side and on the second side. 

There are a plurality of second substrates. The 
subassemblies are disposed between the second 
substrates. The subassemblies are in electrical 

2 
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communication with the second substrates. 

In a more particular aspect of the present in- 
vention, the first substrates have electrical conduc- 
tors for providing electrical interconnection between 
the first and second sides of the first substrate. 

In another more particular aspect of the 
present invention, the. electrical conductors of the 
first substrate predominately provide signal UO to 
the electronic devices. 

In another more particular aspect of the 
present invention, the second substrates predomi- 
nately provide power distribution to the subassem- 
blies. 

In another more particular aspect of the 
present invention, the first substrates have a plural- 
ity of contact locations and the second substrates 
have a plurality of contact locations. Each of the 
first plurality of contact locations is disposed adja- 
cent one of the second:. plurality of contact loca- 
tions. There is an electrical interconnection means 
between the adjacent contact locations for provid- 
ing electrical communication between the first sub- 
strates and second substrates. 

In another more particular aspect of the 
present invention,, each of the second substrates 
has an end which is disposed in electrical commu- 
nication with a third substrate; 

In another more particular aspect of the 
present invention, the first plurality of electronic 
devices and the second plurality of electronic de- 
vices are logic devices. 

In another more particular aspect of the 
present invention, * . a-, stack of integrated circuit 
memory devices are disposed in contact with at 
least one of the second substrates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advan- 
tages of the present invention will become appar- 
ent upon consideration of the following detailed 
description of the invention when read in conjunc- 
tion with the drawing figures in which: 

Figure 1 is a side view of the structure accord- 
ing to the present invention. 
Figure 2 is a perspective view of the structure of 
Figure 1. 

Figure 3.1 is a top view of a subassembly of the 
structure of Figures 1 and 2 wherein solder 
mound bonding is used: 

Figure 3.2 is a top view of another subassembly 
of the structure of Figures 1 and. 2 wherein wire 
bonding is used. 

Figures 4-9 show a m thod of fabricating the 
subassemblies of the structure of Figure 1 . 
Figures 10-14 shows another method for 
fabricating the subassemblies for the structure 
of Figure 1. 



Figures 15-22 show the method of fabricating a 
metal core card for use in the structure of Fig- 
ures 1 and 2. 

5 DETAILED DESCRIPTION 

Referring to Figure 1, there is shown a side 
view of the structure of the present invention. Fig- 
ure 2 shows a perspective view of the structure 

io shown in Figure 1 . Figures 1 and 2 show a module 
2 which is mounted onto an electronic substrate 4, 
such as a printed circuit board. Module 2 com- 
prises at least one subassembly 6 or 7. The sub- 
assembly 6 comprises a substrate 8 such as a 

75 printed . circuit board, a circuitized ceramic pack- 
aging substrate, a circuitized glass ceramic pack- 
aging substrate, a circuitized polymeric packaging 
substrate, a circuitized metal packaging substrate, 
a circuitized glass packaging substrate a circuitized 

20 semiconductor substrate and the like. Substrate 8 
has a first side 10 and a second side 12 on each of 
.which; there is preferably ' disposed an electronic 
device; 14 and 16 respectively. The electronic de- 
. vices 14 . and . 16 are typically an integrated circuit 

25: chip. There can be a plurality of devices 14 and 16 
on sides 10 and 12. respectively. Between the 
subassemblies 6 there is disposed a second sub- 
strate 18: Substrate 18 can be a circuitized ce- 
ramic, glass ceramic, glass, polymer, metal or 

30 semiconductor substrate or a printed circuit board 
or a combination thereof. On both ends of the 
structure of Figure 2 there are substrates 20 and 
22. Substrates 20 and 22 are similar to substrate 
18. Each substrate 8 has a first side 24 and a 

35 second side 26. On side 24 there are a plurality of 
electrical contact pads 28 and on side 26 there are 
a plurality of electrical contact pads 30. On sub- 
strate 18, which is disposed between subassem- 
blies 6 and 7, there are contact pads 32 on side 34 

.40 of substrate 18 and contact pads 36 on side 38 of 
substrate 18. Contact pads 36 are aligned with 
contact pads 28 on subassembly 7. Between con- 
tact pads 36 and 28 there is disposed an electrical 
interconnection means 29 which is preferably a 

45 solder mound which is soldered to pads 36 and 28. 
On surface 40 of substrate 20 there are a plurality 
of contact pads 50. Surface 46 faces surface 44 of 
subassembly 6. On surface 44 there are pads 48 
which are aligned with and adjacent to pads 50 on 

so surface 46 of substrate 20. Between pads 48 and 
50 there is disposed electrical interconnection 
means 52 which is preferably a solder mound 
soldered between pads 48 and 50. Ends 54, 56 
and. 58 of substrates 22, 18 and 20, respectively, 

55 are disposed adjacent surface 60 of substrate 4. 
Electrical conductors in substrates 18, 20 and 22 
extend to ends 56, 58 and 54, respectively, to 
provide electrical interconnection to electrical con- 
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ductors in substrate 4. The electrical interconnec- 
tion means 87 electrically connecting ends 54, 56 
and 58 to substrate 4 can be a commonly used 
plug and socket or electrically conducting pads on 
ends 54, 56 and 58 can be solder bonded to a 
corresponding set of pads on surface 60 of sub- 
strate 4 (as described in US patent application 
serial no. 07/760,038, filed September 3, 1991, the 
teaching of which is incorporated herein by refer- 
ence) or any commonly used electrical intercon- 
nection means of one substrate to another can be 
used. Optionally, on one of the outer surfaces 62 or 
64 of the combination structure 2 of Figure 2 there 
can be disposed an integrated circuit device. In 
Figure 2 there is shown a stack 66 of integrated 
circuit devices 68 which have an adhesive material 
70 disposed between adjacent integrated circuit 
devices 68 in the stack to hold it together. US 
Patent application serial number 07/760,038, filed 
September 13, 1991, assigned to the assignee of 
the present invention, the teaching of which is 
incorporated herein by reference and US Patent 
application serial number 07/903,838, filed June 24, 
1992. assigned to the assignee of the present 
invention, the teaching of which is incorporated 
herein by reference, teach stacked chip structures 
which are useful to* practice the present invention. 
In the preferred embodiment from stack 66 there 
extends a plurality of electrically conducting wires 
72 which are electrically interconnected to pads 74 
on surface 62 of substrate 20. Electronic devices 
16 and 14 are preferably . logic integrated circuit 
devices and chip stack 66 is preferably a stack of 
integrated circuit memory devices. Although only 
one integrated circuit device 14 and 16 is shown 
disposed on surfaces 10 and 12 respectively of 
substrate 8, there can be a plurality of such in- 
tegrated circuit devices disposed on, these sur- 
faces. The electrical conductors within substrate 8 
provide communication of electrical signals to the 
integrated circuit devices 14 and 16. These signals 
go through pads 28 through solder mounds 52 to 
pads 36, through electrical conductors in substrates 
18, 20 or 22, through electrical; interconnection 
means 80. 84 or 86 to electrical conductors on 
substrate 4, The electrical conductors on substrate 
18, 20 and 22 also provide for power and ground 
distribution from substrate 4 to integrated circuit 
devices 14 and 16 on subassemblies 6 -and 7. 

In Figures 1 and 2, electronic device 1 4 can 
have pads 31 on surface 33 of device 14. Pad 31 
can be bonded by wires 35 to pads 37 on surface 
10 of substrate 8. Pad . 57 can be in electrical 
connection with pads 28 through electrical conduc- 
tors in substrate 8. Electronic device 16 can have 
pad 41 on surface 43 of device 16.. Pad 41 can be 
bonded by wire 45 to pad 47 on surface 12 of 
substrate 8. Alternatively, as shown with respect to 
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device 14* pad 3V on the surface 32' of the elec- 
tronic device can be bonded by solder mound 35' 
to pad 37* on surface 10' of substrate 6. Electronic 
device 16' can have pad 4V on surface 43 f of 
5 . device 16'. Pad 41* can be bonded by solder 
mound 45* to, pad 47* on surface 12* of substrate 6. 
Alternatively, electronic devices 14, 16, 14* and 16* 
can be bonded in a flip-chip-configuration with sol- 
der mounds electrically connected pads on the 

io device . surface to pads on .the surfaces of sub- 
strates 6 and 8. 

Figure 3.1 is a top view of substrate 6 showing 
integrated circuit device 16* surrounded by contact 
pads 48 on which are disposed solder mounds 52 

75 and vias 80 which provide electrical connection 
between surfaces 12* and 10* which are on the 
opposite side of substrate 6 or between electrical 
conductors on surface 12' or surface 10\ to elec- 
trical conductors within substrate 6. Optional solder 

20: , mounds 45' are also shown which provide electrical 
connection from integrated device 16* to substrate 
20' Figure.3.2 shows a top view of substrate 7. 

Substrate 8 of subassemblies 6 and 7 is prefer- 
ably a silicon wafer having electronic devices fab- 

25 > heated on opposite sides thereof. 

Figures 4-9 show a process of fabricating a 
double sided silicon wafer by processing one side 
of the silicon wafer to form the integrated circuit 
device thereon and processing another in the same 

30 manner and laminating the two together. , 

Figures 1 0-1 4 show an alternate method of 
fabricating structure 8 by the epitaxial growth of 
i semiconductor material on a substrate with subse- 
quent lamination onto a pretested power signal 

35 distribution substrate. 

The structure of the present invention consists 
of preferably four or more levels of devices, with 
capacity for through vias. Between two double sid- 
ed devices 6 and 7 there is a substrate 18 having 

40 on surfaces 34 and 36 a thin film distribution layer 
18 which reroutes the interconnections from one 
side 34 of the package to the other side 36 of the 
package. This substrate 18 and additionally the 
optional substrates 20 and 22 on the outsides of 

45 the package carry both power to the electronic 
: devices 16 and 14 I/O of the package. The pre- 
ferred methods of how to manufacture double sid- 
ed devices 6 and 7, will now be described. 

Figures 4-9 show one method of forming sub- 
so assembly 6 or 7 of Figure 1 or 2. Figure 4 shows 
i silicon wafer 100. On silicon wafer 100 there is 
disposed a multilevel semiconductor structure 102 
having devices, such as, transistors, resistors, ca- 
pacitors and metallization layers as commonly 

55 used to fabricate semiconductor devices. Contact 
pads .104 are deposited onto semiconductor struc- 
ture 102. Solder mounds 106 commonly referred to 
a C4 solder balls, are disposed onto contact pads 

4 
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104 by evaporation through metal masks or plate 
up as is common in the art. Alternatively, instead of 
using C4 balls surface mount structures can be 
fabricated as represented by region 108 of Figure 
7 which shQw_$_a land grid array. Surface 110 of 
wafer 104 which js opposite to the^urface^6rr 
which active device layer 102 is disposed is 
ground down or etched. 

The silicon wafers can be ground to medium 
thickness's by conventional chem-etch polishing, 
as known in the art. The limitation on the final 
thickness of the wafer is the aspect of the through 
vias which can be formed in subsequent oper- 
ations. For loose or current ground rule require- 
ments, thin wafers can be obtained by first doping 
the silicon with boron. This provides a very uniform 
depth of boron atoms, which provides substantially 
greater solubility of the doped silicon compared 
with undoped silicon. This method provides mini- 
mal mechanical stress on the thinned wafer, thus 
preventing breakage and increasing the yield of 
product. Either of these processes can be per- 
formed at the wafer level or chip level. 

Subsequently, electrically conducting vias 102 
as shown in Figure 8 at surface 1 14 are formed by 
selective doping. Surface 114 is disposed onto 
surface 116 of substrate 118. Substrate 118 is 
preferably a metal core, the fabrication of which is 
shown in Figures 15-22 described below. On side 
120 of substrate 118 there is disposed another 
structure such as the structure of Figure 8 to form 
a double sided structure 6 as shown in Figures 1 
and 2. The substrate 118 acts as an expansion 
matched power bus while also providing thermal 
management and isolated signal through holes. 
The core is prepatterned with a via grid matching 
that of the electrically conducting vias 112. 

In Figures 10-14 a metal substrate 200, such 
as a molybdenum substrate has a plurality of elec- 
trically conducting through vias 202 formed therein 
surrounding the interior sidewall of through via 102 
there is a dielectric material 204 such as a 
polyimide. As shown in Figure 11, a layer of semi- 
conducting material 206 such as silicon is grown 
by epitaxial methods known in the ait onto surface 
208 of substrate 200. As in conventional integrated 
circuit chips, electronic devices such as transistors, 
diodes, resistors and capacitors are fabricated in 
the semiconducting material layer 206. As shown in 
Figure 12, metallization layers 208 are fabricated 
on semiconducting structure 206. Metallization 208 
can be a multilevel dielectric/electrical conductor 
structure as is commonly used in the integrated 
circuit art, such as multilayer silicon dioxide/ elec- 
trical conductor structures and multilayer polyimide 
electrical/conductor structures. As shown in Figure 
13, electrically conducting pads 210 are fabricated 
on surface 212 cf multilayer structure 208. On pads 



210 there are disposed solder mounds 214 or C4s. 
two structures 216 as shown in Figure 3 are dis- 
posed so that sides 218, which are* opposite the 
side on which pads 210 are disposed, are placed 
5 adjacent each other with an adhesive layer 220 as 
shown in Figure 14 there between to form structure 
222 of Figure 14 which is a double sided electronic 
device. Structure 222 of Figure 14 can be used as 
subassembly 6 or 7 of Figures 1 and 2. 
io The metal cores, 118 in Figure 9 and 220 in 

Fig 14 can additionally act as muitichip modules as 
an alternative to ceramic or silicon based modules. 
It can also act as part of a laminated power supply, 
in which the metal core acts as the primary means 
15 for distributing the power and limiting current and 
voltage drops due to resistance of the carrier and a 
thin film structure of circuit board structure lami- 
nated to this core provides the primary paths for 
signals to connect the electronic devices to each 
20 other and to external connections 

This carrier can be fabricated as shown in 
Figure 15-22. Figure 15 shows a metal sheet 300, 
preferably molybdenum, with substantially planar 
surfaces. Holes 302 and 303 are produced in 300 
25 using drill, if the ground rules permit it, such as for 
applications as muitichip modules and laminated 
power supplies. When fine holes are required, pat- 
terned electroetching is the preferred method. 
Holes 302 and 303 are different sizes, depending 
30 on whether an insulated through via is to pass 
through at that position or a connected via. These 
holes are subsequently filled using a highly effi- 
cient filling polymer dielectric, 304, preferably a 
thermosetting type, such as an epoxy resin, cya- 
35 nate ester resin, etc, which has the thermal prop- 
erties suitkbie for the final application, to form 
structure 306. Furthermore, a dielectric such as 
polyimide or epoxy can be conformally coated us- 
ing electrophoretic, electrodeposition, powder or 
40 spray coating. 

A plurality of structures similar to 306 are 
stacked and laminated with alternating layers of a 
partially cured polymer dielectric, 308 and 310 in 
Figure 18, which will ultimately act as an insulator 
45 to prevent electrical connection between the adja- 
cent layers of metal. These polymer dielectric lay- 
ers are preferably, but not necessarily the same 
composition as the dielectric 304 used to fill the 
holes in Figure 17. Inorganic materials, such as 
so ceramic green sheet can also be utilized as 308. 
The structures 306 are aligned as necessary to 
provide power and ground layers for the final struc- 
ture. Holes are drilled in the structure to provide 
paths for electrical signals to pass, in some cases 
55 insulated from the metal layer being passed or in 
electrical contact. 

Alternatively, holes can be formed in th poly- 
mer filler, 304, in positions which will ultimately be 
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the positions for electrically connected vias. This 
can be accomplished by another drilling operation 
or through dry or wet etching as is commonly 
performed in the art. Similarly, holes are formed in 
in the interlayer dielectric material, 308 and 310 
and the layers aligned* stacked and laminated simi- 
larly to that shown in Figure 18. Alternatively, the 
holes in 308 and 310 are not formed until after 
lamination, using hole already formed in structure 
306 as the mask. This eases alignment require- 
ments. :p.The laminated structure 312 in Figure 20 
is then exposed to a solution which preferentially 
etches the dielectric in a uniform manner to ensure 
that good electrical contact with the internal metal 
features can be obtained, to produce structure 314 
in Figure 21. The metal features are optionally 
etched to produce structure 316 in Figure 22, 
which is suitable for plating of the through holes. 
This can be performed utilizing electroless pro- 
cesses known in the art, following the formation of 
a seed layer. Without the final metal etching, voids 
in the final plated through holes can be formed, 
which will impact reliability of the structure. 

The final metal core structure can be used as a 
circuit board for direct mounting of chips or thin 
film redistribution layer. It can also function as a 
laminated power distribution structure and heat sink 
device for thermal management. ^ 

In summary, a ' three dimensional packaging 
architecture for an ultimate high performance com- 
puter has been described which allows the very 
dense packaging of multiple integrated circuit chips 
for minimum communication distances there be- 
tween and maximum clock speeds. The structure is 
comprised of a pluraSity of subassemblies, each 
subassembly having at least one integrated circuit 
structure on both sides of a substrate which pro- 
vides signal wiring between the integrated circuit 
devices within the substrate. Between adjacent 
subassemblies there is disposed a second sub- 
strate which provides power and ground distribu- 
tion to the structure. 

Claims 

1. A structure comprising: 
a plurality of subassemblies; 
each of said subassemblies comprising: 
a first substrate having a first side and a sec- 
ond side; 

at least one electronic device disposed on said 

first side and said second side; 

a plurality of first contact locations on said first 

side; 

a plurality of second contact locations on said 
second side; 

a plurality of second substrates; 

each of said subassemblies iis disposed be- 



tween a first one of said plurality of second 
substrates and a second one of said plurality 
of second substrates; 

first means for electrically interconnecting said 
5 plurality of first contact locations to said first 

one of said plurality of second substrates; 
second means for electrically interconnecting 
said plurality of second contact locations to 
said second one of said plurality of second 
to substrates. 

2. A structure according to claim 1, wherein said 
first ' means and said second means are se- 
lected from the group consisting of solder 

is mounds and wire bonds. 

3. A structure according to claim 1, wherein there 
are a plurality of electronic devices on said 
first side and a plurality of electronic devices 

20 : on said second side. 

4. A structure according to claim 1, wherein said 
electronic device is a semiconductor device 

• selected from the group consisting of a silicon 
25 integrated circuit chip and a gallium arsenide 

integrated circuit^chip. 

5. A structure according to claim 1, wherein said 
first substrate has electrical conductors for 

3d electrically interconnecting said electronic de- 

vices; ••• ' 

6. A structure according to claim 1, wherein said 
second substrate has electrical conductors for 

35 providing power and ground to said subassem- 

blies. 

7. A structure according to claim 1 , wherein there 
is at least one electronic device disposed on 

40 said first side and said second side. 

8. A structure according to claim 1 , further includ- 
ing a third substrate, each of said second 
substrates has an edge having electrical con- 

45 ductors at said edge, said edge is disposed in 

electrical communication with electrical con- 
ductors on said'third substrate. 

9. A structure according to claim 8, further includ- 
50 ing a stack of memory devices in electrical 

communication with one of said second sub- 
strates. 

10. A structure according to claim 1, further includ- 
55 ing means for directly electrically interconnec- 
ting said at least one electronic device to at 
least one of said plurality of second substrates. 



<EP. 0622847A2 I > 



11 EP0 622 

11. A structure according to claim 10, wherein said 
means for directly electrically interconnecting 
said at least one electronic device to said at 
least one of said plurality of second substrates 

is a solder mound. 5 

12. A structure comprising: 

a plurality of subassemblies; 
each of said subassemblies comprises a first 
substrate having a first side and a second side, .10 
a first at least one logic electronic device being 
disposed on said first side, a second at least 
one electronic devices being disposed on said 
second side, said first substrate has electrical 
conductors for electrical interconnection to said 75 
first and said second, said first substrate has a 
plurality of first contact locations; 
a plurality of second substrates, each having 
an end; 

said subassemblies are disposed between said 20] 
second substrates; 

said second substrates have a plurality of sec- 
ond contact locations; 

said first contact locations are disposed adja- 
cent said second contact locations; 25 
a means for providing electrical interconnection 
between said second substrates and said first ... 
substrates; 
a third substrate; 

said ends of said second substrates being 30 
disposed adjacent said third substrates; 
means for providing electrical interconnection 
of electrical conductors at said ends with elec- 
trical conductors in said third substrate. 

35 

13. A structure according to claim 9, further includ- 
ing at least one memory device disposed in 
electrical contact with said second substrate. 

14. A structure according to claim 8, wherein said 40 
electrical conductors at said edge are elec- 
trically conducting pins. 

15. A structure comprising a plurality of metal and 
dielectric layers which allow an electrical path 45 
from an internal metal layers to the first or 
second side, or both of said substrate an elec- 
trically isolated path from first to second side 

of said, substrate. 

so 

16. A structure according to claim 15, wherein the 
plurality of metal layers are selected from the 
group consisting of copper, molybdenum, 
tungsten, copper-lnvar-copper, and stainless 
steel. 55 

17. A structure according to claim 15, in which the 
plurality of dielectric layers are selected from 
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the group consisting of polyimtdes, 
fluoropotymers. cyanate esters, epoxides and 
bismaleimides. 

18. A structure according to claim 15. in which the 
electrical paths from the internal metal layers 
to the sides, or from one side to another con- 
sists of an electrically conducting material or 
composite. 

19. A structure according to claim 18. in which the 
conducting material can be selected from the 
group consisting of conducting polymer, metal 
or metal alloy, 

20. A structure according to claim 18, in which the 
composite material consists of a metal in an 
organic or inorganic binder. 

21. A structure according to claim 20, in which the 
binder is . a thermosetting polymer from the 

. group epoxy resin, cyanate ester, and bis- 
maleimide. 

22. A structure according to claim 20. in which the 
binder is a thermoplastic polymer, selected 
from the group, consisting of, polyimides, 
polyimidesiloxanes, polyamic acid, poly- 
(siloxane), poiysulfones, polyetherimides and 
f I uoropoly mers. . . 

23. A structure according to claim 20, in which the 
metal in the polymer composite is selected 
from copper, silver, gold, chromium, . nickel, 
palladium, platinum and alloys thereof. 

24. A structure according to claim 18, in which the 
organic binder is a silicon oil. 

25. A structure in which the first side of the struc- 
ture according to claim 15, is electrically inter- 
connected to the first side of a second struc- 
ture with second side of second structure is 
electrically connected to an electronic device 
disposed thereon means to provide electrical 
interconnection of signal and power to a plural- 
ity of electronic devices attached the second 
side of the second structure to (i) other de- 
vices on the second side of the second struc- 
ture (ii) to the electrical connections on the first 
side of the first substrate means to provide 
electrical contacts from the electronic devices 
in the second side of the second structure of 
the first substrate to a second substrate. 

26. A structure according to claim 25, wherein 
second structure is a power and signal redis- 
tribution layer from th metal layers of struc- 
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ture 1 to electronic devices attached to the 
second side of structure 2 from electrical con- 
tacts on sides 1 and 2 of structure 1 to elec- 
trical devices electrically connected and dis- 
posed on side 2 of structure 2 from electronic 5 
devices attached to a second structure 2 on 
side 2 of structure 1, to electrical devices 
attached to the second side of the first struc- 
ture 2, joined to the first side of structure 1. 

70 

27. A structure according to claim 15, with elec- - 
trically conductive pins attached electrically' 
and disposed on the second side of the same, 

in electrical contact with one or a plurality of 
metal layers inside the substrate electrical, de- 75 
vices disposed on the first side of the sub- 
strate used as a chip carrier for a single chip 
or a plurality of chips each Containing a plural- 
ity or electrical circuits. 

20 

28. A structure according to claim 15, with, elec-. 
trically conductive pads on the second side of 
the substrate, which are in electrical contact : '/ [ 
with one or a plurality of ; metal layers inside i 

the substrate ■ electrical devices disposed on ; 25 
the first side of the* substrate used as a chip 
carrier for a single chip or a plurality of Chips ., 
each containing^ plurality or electrical) circuits. [ j : 
•sp , 

< 30 

29. The structure according to claim: 15, when the 
same is used as a power redistribution. 

30. A structure according to claim 25, when a 
heatsink is attached to the second side of the 35 
substrate to limit and control the maximum / * 
temperature of the substrate and electronic 
devises disposed thereon. 

31. A structure according to claim 25, with elec- 40 
trically conductive pins attached electrically 

and disposed on the second side of the same, 
in electrical; contact with one or a plurality of 
metal layers inside the substrate electrical de- 
vices disposed on the first side of the sub- 45 
strate used as a chip carrier for a single chip 
or a plurality of chips each containing a plural- 
ity or electrical circuits. 

32. A structure according to claim 25, with elec- so 
trically conductive pads on the second side of 

the substrate, which are in electrical contact 
with one or a plurality of metal layers inside 
the substrate electrical devices disposed on 
the first side of the substrate used as a chip 55 
carrier for a single chip or a plurality of chips 
each containing a plurality or electrical circuits. 



3a A structure according to claim 25, where a 
heatsink is attached to the second side of the 
substrate to limit and control the maximum 
temperature of the substrate and electronic 
devises disposed thereon. 

34. A structure according to claim 25, where a 
means for cooling same to subambient tem- 
peratures is attached to the second side of the 
substrate. 

35. A structure according to claim 33, used as a 
chip carrier for a single chip or a plurality of 
chips each containing a plurality or electrical 
circuits, with a means to electrically carry sig- 
nals from the electronic devices to a second 

, substrate. 

36. A structure according to claim 34, used as a 
, *' chip carrier for a single chip or a plurality of 

chips each containing a plurality or electrical 
.■ circuits with a means to electrically carry sig- 
: r-' nals from the electronic devices to a second 
substrate. 

37. A structure according to claim 15, further in- 
cluding a second structure electrically dispos- 

f r~ ed on one or both sides of the first structure. 
With the second structure having an edge, 
there is a means for electrical contact from 
said edge to a third structure. 

3a A structure according to claim 25, further in- 
cluding a second structure electrically dispos- 
ed on one or both sides of the first structure. 
With the second structure having an edge, 
there is a means for electrical contact from 
said edge to a third structure. 

39. A means to provide increased electrical con- 
nection density on an electronic device by 
providing a means of introducing the power 
and ground, or signal from the opposite side of 
the wafer to the active devices. 
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